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(54) HIGH-PRESSURE TREATMENT APPARATUS 

(57)Abstract 

PROBLEIVI TO BE SOLVED: To realize a high-pressure 
treatment apparatus having a double- structured 
chamber to the inner chamber of which high pressure 
withstanding strength is unnecessary. 
SOLUTION: A substrate 103 is placed in the inner 
chamber 102 of the double- structured chamber 100 and 
cleaned by a supercritical fluid in which a liquid chemical 
to be supplied from a liquid chemical tank 170 is mixed. 
Another supercritical fluid containing no liquid chemical 
is supplied to the gap region between an outer chamber 

101 and the chamber 102. A communication port 106 is 
formed on the wall of the chamber 102 so that the 
supercritical fluid can be made to pass through the port 
106 freely between the chamber 102 and the gap region. 
The pressure of the gap region and that of the chamber 

1 02 to be detected by the first and second pressure 
detectors 230 and 240 are adjusted by the first and 
second pressure adjusting valves 210 and 220 under the 
control of a pressure controlling part 200. 




[Claim(s)] 

[Claim 1]A high pressure processor which it has the following, and the 
opening of the passing mouth which connects the inside and said gap area is 
carried out to said inner chamber, and is characterized by treating fluid 
supplied by said fluid supply means circulating. 

An inner chamber which it is a high pressure processor which processes a 
processed material by using a mixture of high pressured fluid or high 
pressured fluid, and drugs as treating fluid, and a wall comprises a nonmetal 
material, and can store said processed material in the inside. 
A high-pressure-treatment part of double structure which has an external 
chamber which stores said inner chamber in the inside so that it may 
comprise pressure-proof material and a predetermined gap area may be 
formed between said inner chambers. 

A fluid supply means which supplies said treating fluid into an inside of said 
inner chamber, and said gap area. 

[Claim 2]The high pressure processor comprising according to claim l: 

The 1st fluid supply means by which said fluid supply means supplies the 1st 

treating fluid into said gap area. 

The 2nd fluid supply means that supplies the 2nd treating fluid to an inside 
of said inner chamber. 

[Claim 3]The high pressure processor according to claim 2 which controls a 
pressure of said 1st treating fluid in said gap area to become more than a 
pressure of said 2nd treating fluid in said inner chamber and which is 
further provided with a pressure control means. 

[Claim 4]The high pressure processor according to claim 2 or 3, wherein the 
opening of said passing mouth is carried out to a downstream position to said 
washed object along a flow direction of said 2nd treating fluid. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention A semiconductor wafer, the substrate 
for FPD (FlatPanel Display) like the glass substrate for liquid crystal 
displays, It is related with the high pressure processor which processes the 
various base (a "substrate" is only called hereafter) in the electronics field of 
the glass substrate for photo masks and the substrate for optical discs, 
electronic parts, etc., and other various components using the treating fluid 
of a high pressure state. 
[0002] 

[Description of the Prior Artlln recent years, in connection with the flow of 
the formation of dechlorofluocarbon in washing of the substrate with which 
electronic parts etc. were formed, using the treating fluid of the high 
pressure state of hypoviscosity like supercritical carbon dioxide as release 
liquid or a rinse attracts attention. 

[0003]the reduction (shrink) of a semiconductor device in recent years - the 
design rule (technology node) of the device is miniaturizing more, and the 
vigor is accelerated further. In such a semiconductor device, a very detailed 
slot (trench) and a hole (hole) need to be washed on structure. The former is a 
capacitor (capacity portion of a capacitor), and horizontal wiring (superficial 
wiring), and the latter is a vertical wire (connection between 
three-dimensional wiring, horizontal wiring, and horizontal wiring, 
connection with the gate electrode of a transistor) etc. 

[0004] As for such a detailed structure, the ratio of the depth of the width and 
what is called an aspect ratio (aspect ratio) are becoming very large. 
Width forms the narrow hole where a trench and a path are small and deep. 
This width and path are a submicron and that in which that aspect ratio also 
exceeds 10 has appeared. After manufacturing such the fine structure on a 
semiconductor substrate by dry etching etc., contamination of resist 
wreckage, the compound of a resist, oxidized metal, etc., etc. remains in not 
only an upside flat part but a slot, the side attachment waU of a hole, or its 
bottom. [ the metal of a resist and a bottom which deteriorated in dry 
etching ] 

[0005]The drug solution of the solution system was washing these 
contamination conventionally. However, invasion of a drug solution and the 
substitution by pure water stop going by such a detailed structure smoothly. 



and poor washing arises increasingly with it. In order that the etched 
insulating material may prevent delay of the electrical signal by wiring, it 
must stop having had to use the material (what is called Lowk material) of 
the lower dielectric constant, and the problem said that the lower dielectric 
constant which is the characteristic gets worse with a drug solution has 
occurred. In addition, when the metal for wiring is exposed, restriction of 
being unable to use the drug solution which dissolves metal is also produced. 
[0006] Supercritical fluid attracts attention from the characteristic from such 
washing of the fine structure of a semiconductor device. In supercritical fluid, 
even if it permeates the insulating material of a lower dielectric constant like 
the drug solution of a solution system, in order not to remain, the 
characteristic is not changed, therefore " it can be said that it is 
dramatically suitable for washing of the fine structure of a semiconductor 
device -■ many ■■ it is observed. 

[0007]Supercritical fluid means the state of matter obtained above the 
critical pressure Pc and above critical temperature Tc (the figure shading 
portion), as shown in drawing 3 . It can be said that it is suitable for precise 
washing since this supercritical fluid has the quality of intermediate sex of a 
liquid and a gas. That is, since diffusibility is excellent with the density near 
a liquid like [ since solubility is high / it is effective in washing of an organic 
component, and ] a gas, homogeneity can wash supercritical fluid in a short 
time, and since viscosity is low, it is suitable [ supercritical fluid ] for washing 
of the detailed portion like a gas. 

[0008] Carbon dioxide, water, nitrous oxide, ammonia, ethanol, etc. are used 
for the substance changed to this supercritical fluid. The critical pressure Pc 
is [ 7.4MPa and critical temperature Tc of carbon dioxide ] mainly about 31 

It is mostly used from that a supercritical state is acquired comparatively 
simply and a nonpoisonous thing. 

Drawing 3 is the graph which showed the phase equilibrium figure of the 
above carbon dioxide. 

[0009] On the other hand, in washing of a substrate, especially heavy metal 
dirt is one of the dirt which must be removed. In washing using the 
conventional supercritical fluid, since the resisting pressure cleaning tanks 
which store a washed object were metal, such as stainless steel, the heavy 
metal from a resisting pressure cleaning tank may have polluted the washed 



object as penetration and a result in supercritical fluid. But if a nonmetallic 
corrosion-proof cleaning tank is used, a device scale will become large by 
using resisting pressure structure. The reliability over resistance to pressure 
is not so high. 

[OOlOlThen, the supercritical fluid equipment using the chamber which has 
the double structure of the inner lift made from a nonmetal and a 
pressure-resistant cleaning tank is proposed. Drawing 4 is a mimetic 
diagram of the supercritical fluid processing unit using the double structure 
chamber concerning such a conventional example. 
It is indicated in JP,H11-156311,A. 

[OOlllln drawing 4 . the cleaning tank 1 has double structure and has the 
inner lift 5 made from a nonmetal which changes from a nonmetal material 
to an inside. The washed object 9 is laid, if the Hd 19 for the product inner 
lifts made from a nonmetal is closed inside the inner lift 5 made from a 
nonmetal, it will shield, and receipts and payments of the fluid between the 
gap areas 11 are prevented. Derivation ON of the supercritical fluid as a 
washing solvent is simultaneously carried out to the inside of the inner lift 5 
made from a nonmetal, and the gap area 11 of the outside, and the internal 
and external pressure of the inner lift 5 made from a nonmetal is maintained 
at approximately regulated. 

[0012]The washing solvent concerned is newly supplied via the gate valve 13 
from the container 10, it is heated with the heater 6 while it is compressed by 
the high pressure pumping 7, and it is introduced into the cleaning tank 1 
via the gate valve 12. After washing finishes, the gate valve 14 can open and 
the unclean washing solvent is led to the separation tub 2. In the separation 
tub 2, a pressure is decreased and it separates into a gas phase, and liquid 
and the sohd phase. For reuse, the liquefier 3 is liquefied via the reducing 
valve 16, and the washing solvent used as a gaseous state is stored in the 
liquid pool machine 4. 

[0013]Thus, the double structure chamber concerning the conventional 
supercritical fluid processing unit is made the same in abbreviation of the 

internal and external pressure. 

The sealed inner lift made from a nonmetal is used. 

By this, using an inner lift with low intensity, movement of the supercritical 
fluid from the outside of an inner lift to an inside can be prevented, and 



contamination of a washed object can be prevented. 
[0014] 

[Problem to be solved by the inventionlHowever, there are the following 
problems in the above-mentioned conventional example. In the 
above-mentioned conventional example, if the Ud 19 for the product inner 
lifts made from a nonmetal is closed, the inner lift 5 made from a nonmetal 
will be shielded, and will be in a sealed state, but. Since supercritical fluid 
washing is performed by a tens of atmospheres high pressure state as 
mentioned above, gap of the inside and outside and the slight pressure 
control of the inner lift 5 made from a nonmetal wiU produce an excessive 
pressure differential, and the inner lift 5 will destroy it. 
[00 15] Therefore, in order to require high accuracy of pressure control and to 
keep a sealed state safely and certain, considerable resistance to pressure is 
required also of the inner lift 5 made from a nonmetal. Enlargement and 
high-cost-izing of equipment will be caused by this. 

[0016]Then, providing the high pressure processor which has a double 
structure chamber as which big resistance to pressure is not required of the 
inside inner lift made from a nonmetal has this invention, having been made 
in light of the above-mentioned problems, and preventing contamination of a 
processed material. 
[0017] 

[The means for solving a technical problem and an effect of the invention] To 
achieve the above objects, it is a high pressure processor which the 1st 
invention uses the mixture of high pressured fluid or high pressured fluid, 
and drugs as treating fluid, and processes a processed material. So that the 
wall may comprise a nonmetal material, it may comprise an inner chamber 
which can store a processed material in the inside, and pressure-proof 
material and a predetermined gap area may be formed between inner 
chambers. The high-pressure -treatment part of double structure which has 
an external chamber which stores an inner chamber in the inside, It has an 
inside of an inner chamber, and a fluid supply means which supplies treating 
fluid into a gap area, the opening of the passing mouth which connects the 
inside and gap area is carried out to an inner chamber, and the treating fluid 
supplied by the fluid supply means circulates. 

[00 18] As mentioned above, according to the 1st invention, since treating 
fluid can go in and out freely via a passing mouth even if the pressure 



differential of an inner chamber and an external chamber arises for a certain 

Reason, there are few possibilities that the pressure differential may 

increase continuously. Therefore, since equipment can be safely constituted 

even if the resistance to pressure of an inner chamber is low, a 

miniaturization and lowcost-izing of equipment can be attained. 

[00 19] As for the 2nd invention, this invention is characterized by that 

invention subordinate to the 1st invention comprises the following. 

The 1st fluid supply means by which a fluid supply means supplies the 1st 

treating fluid into a gap area. 

The 2nd fluid supply means that supplies the 2nd treating fluid to the inside 
of an inner chamber. 

[0020]As mentioned above, according to the 2nd invention, the inside and 
gap area of an inner chamber are supplied by the fluid supply means from 
which treating fluid differs, respectively. As a result, although it becomes 
easy to produce a pressure differential, there are few possibilities that the 
pressure differential may increase continuously like the 1st invention. 
[002l]In the above supercritical fluid cleaning methods, in order to acquire a 
desired cleaning effect, it is common to mix and use for supercritical fluid the 
drugs (an auxiliary agent is called hereafter) according to the dirt which is a 
washed object and a candidate for washing, etc. Therefore, according to the 
2nd invention, into a gap area, supercritical fluid can be supplied as the 1st 
treating fluid, and the mixture of high pressured fluid and drugs can be 
supplied as the 2nd treating fluid inside an inner chamber. 
[0022] An auxiliary agent is explained here. Since carbon dioxide fluid has 
the solvent power about hexane, removal of the moisture of a substrate face, 
oil and fat content, etc. can be performed easily, but the solvent power over 
polymer pollutants, such as a resist and etching polymer, is insufficient, and 
it is difficult to exfoliate and remove these pollutants with a carbon dioxide 
independent. For this reason, a drug solution (auxiliary agent) is further 
added to carbon dioxide, and an auxiliary agent is used so that a polymer 
pollutant may be exfoliated and removed. 

[0023]The 3rd invention is invention subordinate to the 2nd invention, and is 
further provided with the pressure control means which controls the 
pressure of the 1st treating fluid in a gap area to become more than the 
pressure of the 2nd treating fluid in an inner chamber. 



[0024]As mentioned above, according to the 3rd invention, the treating fluid 
which flows through the inside of an inner chamber does not flow into the 
outside of an inner chamber. Therefore, it is polluted with the treating fluid 
of the inner chamber inside having contained the pollutant, and the wall of 
an external chamber does not pull an oar. Since equipment can be safely 
constituted even if the resistance to pressure of an inner chamber is low, a 
miniaturization and lowcost-izing of equipment can be attained. 
[0025]Here, although it is possible to use the supercritical fluid by which the 
auxiliary agent was added as a washing solvent, an auxiliary agent has 
corrosiveness in many cases, in order to wash a heavy metal etc. Therefore, if 
a common metal resisting pressure cleaning tank is used as it is, while the 
cleaning tank concerned will corrode thru/or deteriorate, the metal which 
constitutes a cleaning tank will begin to melt into supercritical fluid, and will 
pollute a processed material. 

[0026]Though contamination of a processed material laid in an inner 
chamber can be prevented like this invention when an inner chamber is 
constituted from a nonmetal material. An external chamber which comprises 
metal pressure -proof material wiU not be avoided that the wall corrodes 
thru/or deteriorates with an auxiliary agent, but the endurance of an 
external chamber will fall remarkably. 

[0027]Therefore, according to the 3rd invention, supercritical fluid of 
entering [ which flows through the inside of an inner chamber ] an auxiliary 
agent does not flow into the outside of an inner chamber. Therefore, even if 
pressure-proof material is external chambers, such as metal, a wall does not 
corrode thru/or deteriorate with an auxiliary agent, and the endurance of an 
external chamber can be prevented from falling. 

[0028]The 4th invention is invention subordinate to the 2nd invention or 
invention of the 3rd, and the opening of the passing mouth is carried out to a 
downstream position to a processed material along a flow direction of the 2nd 
treating fluid. 

[0029]As mentioned above, according to the 4th invention, even if the 1st 
treating fluid that touches and flows into a wall of external chambers, such 
as metal, flows into the inside of an inner chamber, it does not reach to a 
processed material laid in the upstream of the 2nd treating fluid. Therefore, 
a contamination change to a processed material by treating fluid which 
touches and flows into metal walls can be prevented, and it can respond also 



to a precision cleaning process easily. 

[0030]Here, a predetermined high pressure state should just be 1 or more 
MPa, and the high pressured fluid used in this invention is high density, 
high solubihty, hypoviscosity, and a fluid in which the character of high 
diffusion is accepted preferably. Using safety, a price, and a supercritical 
state is the point of being easy, and carbon dioxide is preferred. 
[003l]Using high pressured fluid has a high diffusion coefficient, and it is 
because the dissolved pollutant can be distributed in a medium, and when 
high voltage is used more and it is made supercritical fluid, it is because it 
comes to have the middle character of a gas and a liquid and a detailed 
pattern part can be permeated nearby [ one layer of]. Therefore, it cannot be 
overemphasized that it can carry out using a subcritical fluid or high 
pressure gas. The density of high pressured fluid can be close to a liquid, and 
can contain a lot of additive agents far compared with a gas. 
[0032]In the rinse processes after washing and washing, if the treating fluid 
by which pressure up is carried out to 5 or more MPa is supplied, it can carry 
out suitably. And it is preferred to carry out by 5 - BOMPa, and it is 7.1 - 
20MPa more preferably. 

[0033]A subcritical fluid generally means the liquid of the high pressure 
state in the field of critical point this side in drawing 3 . Although the fluid of 
this field may be distinguished from supercritical fluid, since physical 
properties, such as density, change continuously, a physical boundary does 
not exist and may be used as a subcritical fluid. In subcritical or a broad 
sense, what exists in the supercritical region near the critical point also calls 
it a high-density liquefied gas. 
[0034] 

[Mode for carrying out the inventionlBelow, this embodiment of the 
invention is described in detail with reference to an accompanying drawing. 
Drawing 1 is a typical block diagram of the high pressure processor 
concerning one embodiment of this invention. In the figure, the arrow 
expresses the flow direction of the fluid. In drawing 1 . this high pressure 
processor contains the double structure chamber 100 which has the external 
chamber 101 which comprises pressure-proof material, such as metal, and 
the inner chamber 102 which comprised corrosion-proof material, such as a 
nonmetal material, for example, quartz etc. 

[0035]And this high pressure processor comprises the cylinder 125, the 



condenser 130, the liquid pool tub 140, the pressure-up means 150, the 
warmer 160, the drug solution mixer 190, the double structure chamber 100, 
the pressure reducer 110, and the separate recovery tub 120. 
[0036] First, each composition of a high pressure processor of this 
embodiment is explained. Liquid carbon dioxide used for washing of a 
substrate is enclosed with the cylinder 125. The condenser 130 cools carbon 
dioxide of a gas supplied from the separate recovery tub 120, and is made to 
liquefy. The pressure-up means 150 carries out pressure up of the liquid 
carbon dioxide liquefied with the condenser 130 to a predetermined pressure 
more than the critical pressure Pc. The warmer 160 heats liquid carbon 
dioxide by which pressure up was carried out by the pressure-up means 150 
to a predetermined temperature more than critical temperature Tc. Thereby, 
carbon dioxide of a liquid changes to supercritical fluid. This supercritical 
carbon dioxide is equivalent to high pressured fluid of this invention. 
[0037]In an inside of equipment, circulation feed of the supercritical fluid is 
carried out so that it may mention later. It is liquefied by the condenser 130 
and liquid carbon dioxide supplied from the cylinder 125 and carbon dioxide 
of a gas supplied from the separate recovery tub 120 are accumulated in the 
liquid pool tub 140. Carbon dioxide of an accumulated liquid is pressurized to 
a predetermined pressure by the pressure-up means 150, such as a booster 
pump, by the warmer 160, it is heated to a predetermined temperature, 
serves as supercritical fluid, and is sent to the SCF supply line 310. 
[0038]The SCF supply line 310 has dichotomized on the way, one side is 
connected to a gap area of the inner chamber 102 and the external chamber 
101 via the 1st pressure regulating valve 210, and another side is connected 
to the drug solution mixer 190. 

[0039]Two kinds of drug solutions are specifically supplied to the drug 
solution mixer 190 via the drug solution pump 180 from the chemical tank 
170. In this example, in order to also remove polymer pollutants adhering to 
a semiconductor substrate, such as a resist and etching polymer, in 
consideration of the point that a detergency is insufficient, the treating fluid 
which added the drug solution performs washing processing only with the 
high pressured fluid of carbon dioxide. 

[0040]Although this drug solution to add is called an auxiliary agent, as an 
a\ixiliary agent, it is preferred to use a basic compound for a cleaning 
component. There is an operation which hydrolyzes the polymeric material 



by which a resist is used abundantly, and it is because the cleaning effect is 
high. One or more sorts of compounds chosen from the group which consists 
of a quaternary ammonia solution oxide, quaternary ammonia fluoride, 
alkylamine, alkanolamine, hydroxylamine (NH2OH), and ammonium 
fluoride (NH2F) as an example of a basic compound are mentioned. As for a 
cleaning component, it is preferred 0.05-8 mass % To be contained to high 
pressured fluid. 

[004l]When cleaning components, such as the above-mentioned basic 
compound, are immiscible to high pressured fluid, it is preferred to use the 
compatibilizer which can become carbon dioxide about this cleaning 
component with the dissolution or the auxiliary agent which carries out 
uniform dispersion as a drug solution. 

[0042]As a compatibilizer, especially if a cleaning component can be made to 
compatibility-ize with high pressured fluid, it will not be limited, but 
alcohols, such as methanol, ethanol, and isopropanol, and alkyl sulfoxides, 
such as dimethyl sulfoxide, are mentioned as a desirable thing. **** of a 
compatibilizer suitably chosen in the range of 10 ■ 50 mass % of high 
pressured fluid in a cleaning process is good. 

[0043]Akind and number of these auxiliary agents can be freely set up based 
on an object board, the washing purpose, etc. These drug solutions are 
equivalent to drugs of this invention. 

[0044]The drug solution mixer 190 mixes a drug solution (an auxiliary agent 
and a compatibilizer) supplied and generated supercritical carbon dioxide at 
a predetermined rate, and generates supercritical fluid containing a drug 
solution. Supercritical fluid of entering [ which was generated ] a drug 
solution is supplied to an inside of the inner chamber 102 of the double 
structure chamber 100 via the 2nd pressure regulating valve 220 by the SCF 
supply line 320 containing a drug solution. 

[0045]In the double structure chamber 100 as a processing tub, a substrate is 
washed using supercritical carbon dioxide with which it was generated and a 

drug solution was mixed. 

[0046]The pressure reducer 110 decompresses supercritical carbon dioxide 
with which a drug solution which washing processing finished in the double 
structure chamber 100 was mixed, and supercritical carbon dioxide with 
which a drug solution is not mixed. Supercritical carbon dioxide is 
evaporated by that. In the separate recovery tub 120, carbon dioxide 



evaporated with the pressure reducer 110, and a drug solution (an auxiliary 
agent and a compatibilizer) and a pollutant are separated, and gaseous 
carbon dioxide is again supplied to the condenser 140. 

[0047]The substrate 103 which is a processed material is stored in the inner 
chamber 102. The substrate 103 is washed by supercritical fluid of entering 
[ which was supplied from the SCF supply line 320 containing a drug 
solution ] a drug solution. Supercritical fluid with which a drug solution is 
not mixed from the SCF supply line 310 is supplied to a gap area of the inner 
chamber 102 and the external chamber 101. 

[0048]Therefore, in a wall of the external chamber 101, it is only that 
supercritical fluid with which a drug solution is not mixed contacts, and 
corrosion thru/or degradation of the external chamber 101 by a drug solution 
does not arise. When the opening of the passing mouth is not carried out to 
the inner chamber 102, of course, this can be made the same, even when the 
opening is carried out. Detailed composition of such a double structure 
chamber 100 is mentioned later. 

[0049]The above-mentioned composition corresponds as follows with 
composition of this invention, respectively. That is, supercritical fluid with 
which the 2nd treating fluid is mixed for supercritical fluid of the 2nd fluid 
supply means and entering a drug solution, and the 1st fluid supply means 
and a drug solution are not mixed [ the SCF supply line 320 containing a 
drug solution ] for the SCF supply line 310 is equivalent to the 1st treating 
fluid. 

[0050]Here, the 1st and 2nd pressure regulating valves 210 and 220 adjust a 
pressure in a gap area of the inner chamber 102 and the external chamber 
101, and a pressure in the inner chamber 102, respectively. Each pressure is 
detected by the 1st pressure detector 230 formed on the SCF supply line 310, 
and the 2nd pressure detector 240 formed on the SCF supply line 320 
containing a drug solution. 

[005l]Since the 1st and 2nd pressure detectors 230 and 240 just detect the 
pressure in a gap area with the external chamber 101, and the pressure in 
the inner chamber 102, respectively, they may be formed in the suitable 
position in the double structure chamber 100. The differential pressure in 
the pressure in the inner chamber 102 and a gap area with the external 
chamber 101 may be measured with a differential pressure gauge. 
[0052]The pressure value detected by the 1st and 2nd pressure detectors 230 



and 240 is sent to the pressure control section 200. The pressure control 
section 200 compares the pressure value PO detected by the 1st pressure 
detector 230 with pressure value PI detected by the 2nd pressure detector 
240, and controls the 1st and 2nd pressure regulating valves 210 and 220 to 
become a relation of PO>=PI. However, a pressure-differential part value 
(PO-PI) shall be a value in the prescribed range that the inner chamber 102 
is not destroyed, and is a typical comparatively small specified value. The 
Reason for performing such pressure control is mentioned later. These 1st 
and 2nd pressure regulating valves 210 and 220, the 1st and 2nd pressure 
detectors 230 and 240, and the pressure control section 200 are equivalent to 
the pressure control means of this invention. 

[0053]The supercritical fluid of entering a drug solution in the inner 
chamber 102 supplied as mentioned above is discharged by the SCF exhaust 
line 340 containing a drug solution. The supercritical fluid in the 
above-mentioned gap area is discharged by the SCF exhaust line 330. Such 
discharged supercritical fluid is decompressed and gasified by the pressure 
reducer 110 via the gate valve 250, and is separated and discharged by the 
separate recovery tub 120. The gasified carbon dioxide is sent to the 
condenser 130, and is reused as mentioned above. 

[0054]Next, the detailed composition of the double structure chamber 100 is 
explained. Drawing 2 is a rough fragmentary sectional view showing a 
detailed structure of the double structure chamber 100. To the same 
formation part as the formation part of drawing 1 . the same mark is given 
also in drawing 2 , and explanation is omitted to it. The arrow expresses the 
flow direction of the fluid all over this figure. 

[0055]In drawing 2 , the substrate attaching part 104 is formed in the inside 
of the inner chamber 102, and holds the substrate 103. The substrate 103 is 
illustrated so that it may be one sheet, but there are and they may be washed 
objects other than a substrate further. [ two or more ] The splice 105a 
connects the SCF supply line 320 containing an auxiliary agent, and the 
inner chamber 102, and the splice 105b connects the SCF exhaust line 340 
containing a drug solution, and the inner chamber 102. 

[0056]In inner chamber 102 inside, the supercritical fluid containing a drug 
solution aims to flow through the passing mouth 106 along the flow direction 
of supercritical fluid, and the opening or more of one is carried out to the 
position of the downstream rather than the substrate 103 in accordance with 



the direction into which supercritical fluid flows in the gap area. The form of 
the passing mouth 106 may be a hole-Uke, or may be slit shape, and the size 
is not Umited, either. 

[0057]By this passing mouth 106, supercritical fluid can go now the inside 
and the outside of the inner chamber 102 in and out freely. However, the 
pressure of the outside of the inner chamber 102 is controlled by the pressure 
control section 200 as mentioned above to become a little higher than the 
pressure of the inside. Therefore, as shown by the arrow in a figure, 
supercritical fluid will flow into the inside from the outside of the inner 
chamber 102. The above double structure chamber 100 is equivalent to the 
high-pressure -treatment part of the double structure of this invention. 
[0058]Next, the washing motion of a substrate performed with the high 
pressure processor concerning this embodiment by this composition is 
explained. Although this embodiment explains the case where carbon dioxide 
is used as high pressured fluid, it may be a substance which can change to 
the state of supercritical fluid, such as nitrous oxide, alcohol, ethanol, and 
water. 

[0059] First, the substrate 103 is installed in the substrate attaching part 104. 
Installation of the substrate 103 will start the following washing processings. 
[0060] First, in the cylinder 125, carbon dioxide is stored as a liquid by the 
pressure of 5 - 6MPa, and this liquid carbon dioxide is supplied to the liquid 
pool tub 140 via the condenser 130, and it is stored as a liquid. In the 
pressure -up means 150, pressure up of the liquid carbon dioxide is carried 
out to the pressure more than the critical pressure Pc, and in the warmer 
160, it is further heated to a predetermined temperature more than critical 
temperature Tc, serves as supercritical fluid, and is sent to the drug solution 
mixer 190 one by one. A predetermined pressure and temperature can be 
freely set up here based on the kind and the cleaning performance for which 
it asks of the substrate which is a candidate for washing. 
[0061] A drug solution is made to supply to the drug solution mixer 190 with 
the drug solution pump 180. The drug solution mixer 190 mixes the drug 
solution and supercritical carbon dioxide which are supplied, and a drug 
solution sends out the supercritical carbon dioxide with which only 
predetermined concentration was mixed to the inner chamber 102. On the 
other hand, supercritical carbon dioxide is simultaneously introduced from 
the SCF supply line 310 also into a gap area with the external chamber 101. 



[0062]the supercritical carbon dioxide with which the drug solution of this 
high pressure state was mixed in the double structure chamber 100 ■■ 
washing of a substrate is performed, only a predetermined period is 
circulated and washing of a substrate is performed. Circulation washing of 
this substrate is performed for the purpose of shortening the time which 
washing takes. 

[0063]The pressure of a gap area is controlled by the pressure control section 
200 during this substrate washing processing more than the pressure in the 
inner chamber 102. The pressure control section 200 compares the pressure 
value PO detected by the 1st pressure detector 230 with pressure value PI 
detected by the 2nd pressure detector 240, and controls the 1st and 2nd 
pressure regulating valves 210 and 220 to become a relation of P0>=P1. 
[0064]Thus, if the opening of the passing mouth 106 is carried out to the 
inner chamber 102 and the above pressure control is performed, the 
supercritical fluid of entering [ which flows through the inside of the inner 
chamber 102 ] a drug solution will not flow into the outside of the inner 
chamber 102 into down stream processing. Therefore, the wall of the 
external chamber 101 does not corrode thru/or deteriorate with a drug 
solution, and the endurance of the external chamber 101 does not fall. 
[0065]Since the supercritical fluid with which a drug solution is not mixed is 
supplied into a gap area, as for the wall of the external chamber which 
comprises metal etc., the supercritical fluid with which a drug solution is not 
mixed only contacts. Therefore, the corrosion thru/or degradation of an 
external chamber by a drug solution can be prevented. 

[0066] Since supercritical fluid can go in and out freely via the passing mouth 
106 even if pressure control is confused for a certain Reason, there are few 
possibihties that the pressure differential may increase continuously. 
Therefore, since equipment can be safely constituted even if the resistance to 
pressure of the inner chamber 102 is low, a miniaturization and 
lowcost-izing of equipment can be attained. 

[0067]As shown in drawing 2 , the opening of the passing mouth 106 is 
carried out to the position of the downstream rather than the substrate 103 
along the flow direction of supercritical fluid. Even if the supercritical fluid 
which touches and flows into the wall of the metal external chamber 101 
from this flows into the inside of the inner chamber 102, it does not reach to 
the substrate 103 laid in the upstream. Therefore, the contamination change 



to the substrate 103 by the supercritical fluid which touches and flows into 
metal walls can be prevented, and it can respond also to a precision cleaning 
process easily. 

[0068]As mentioned above, according to this invention, the high pressure 
processor which has the double structure chamber 100 as which big 
resistance to pressure is not required is realizable for the inner chambers 
102, such as a product made from a nonmetal. 

[0069]This invention is not limited to the embodiment and modification 
which were mentioned above, and can be carried out with other forms as 
follows. 

[0070](l) After arranging the pressure reducer 110 to the downstream of the 
double structure chamber 100 and evaporating supercritical fluid, it has 
composition sent out to the separate recovery tub 120, but after 
decompressing in a separate recovery tub, it may constitute from an 
above-mentioned embodiment so that vapor liquid separation may be carried 
out. 

[0071](2) Although the above-mentioned high pressure processor explained 
substrate washing, it may be used for substrate desiccation or substrate 
development. That is, carrying-in installation of the substrate after rinse 
washing (rinsing) is carried out at the double structure chamber 100. The 
moisture adhering to a substrate is dissolved and removed within this double 
structure chamber 100 in the treating fluid of the high pressure state in 
supercritical or a subcritical state. Then, treating flviid is collected like the 
above-mentioned embodiment, and is reused. 

[0072]And what is necessary is just to let xylene, methyl isobutyl ketone, the 
4th class ammonium compound, fluorine system polymer, etc. be drug 
solutions according to the character of desiccation or a development ****** 
resist, when you use the high pressure processor of this invention for 
desiccation or development. 

[0073]In addition, it is possible to perform various changes of design in the 
range of the technical matter indicated to Claims. 
[Brief Description of the Drawings] 

[Drawing l] It is a typical block diagram of the high pressure processor 
concerning one embodiment of this invention. 

[Drawing 2] It is a rough fragmentary sectional view showing a detailed 
structure of the double structure chamber 100. 



rPrawing 3] It is the graph which showed the phase equihbrium figure of the 
carbon dioxide used as supercritical fluid. 

[Drawing 4] It is a mimetic diagram of the supercritical fluid processing unit 
concerning the conventional example using the chamber which has the 
double structure of the inner lift of corrosion resistance, and a 
pressure-resistant cleaning tank. 
[Explanations of letters or numerals] 

100 Double structure chamber 

101 External chamber 

102 Inner chamber 

103 Substrate 

104 Substrate attaching part 
105a, a 105b splice 

106 Passing mouth 

110 Pressure reducer 

120 Separate recovery tub 

130 Condenser 

140 Liquid pool tub 

150 Pressure-up means 

160 Warmer 

170 Chemical tank 

180 Drug solution pump 

190 Drug solution mixer 

200 Pressure control section 

210 The 1st pressure control valve 

220 The 2nd pressure control valve 

230 The 1st pressure detector 

240 The 2nd pressure detector 

250 Gate valve 

310 SCF supply line 

320 The SCF supply line containing a drug solution 
330 SCF supply exhaust line 

340 The SCF exhaust line containing a drug solution 
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